Automaticity of ventricular fibers induced by low concentrations of barium.
The effects of low concentrations of Ba have been studied on dog Purkinje fibers and on guinea pig left ventricular epicardium. In both tissues, Ba induces diastolic depolarization at a membrane potential more negative than -80 mV. This effect becomes clearly detectable at concentrations as low as 10-20 microM in Purkinje fibers bathed in 5.4 mM K Tyrode solution and around 100 microM in ventricular epicardium. In both tissues the Ba-induced depolarization is blocked in a dose-dependent manner by low concentrations of Cs (0.5-5 mM) as is the normal pacemaker current (if) in Purkinje fibers. In ventricular muscle the Ba-induced depolarization develops at the same rate whether the tissue is at rest or depolarized by repetitive stimulation. The maximum (initial) slope of diastolic depolarization is insensitive to D 600, La, and 4-aminopyridine, increased by tetraethylammonium chloride, decreased by tetrodotoxin, and almost entirely suppressed by Na removal. Experimental data and reconstruction of electrical activity suggest that in ventricular muscle the Ba-induced diastolic depolarization results to a large extent from the unmasking of a small pacemaker inward current, mainly carried by Na ions and similar to the pacemaker current of Purkinje fibers. Unmasking of the depolarizing effect of the pacemaker current is very likely due to the decrease by Ba of the inward going rectification. Steady-state inward Na current flowing through the Na window can increase the diastolic depolarization. Residual Cs-insensitive, Ba-induced diastolic depolarization may result from a time-dependent blockade of the background K conductance like the one described in skeletal muscle.